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NOVEL COMPOSITIONS USEFUL, IN PARTICULAR, IN THE 
TREATMENT AND PREVENTION OF DANDRUFF AND CONTAINING METAL 
DERIVATIVES OF THIOBENZOIC ACID 



The present invention concerns a composition for external 
use for the treatment and prevention of skin disorders, 
especially the treatment and prevention of dandruff of the scalp, 
characterized in that it contains as the active agent at least 
one metal derivative of formula: 
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in which R is hydrogen, a halogen, an alkyl radical or an alkoxy 
radical; M i8 a metal cation, and n ia a whole or fractional 
number whose value is such that the derivative of formula I is 
electrically neutral. 

The present invention, realized at the Research Center of 
Pierre Fabre, concerns novel compositions that are intended for 
the treatment and prevention of skin disorders and, in 
particular, for the treatment and prevention of dandruff . 

The present invention concerns, in particular, a composition 
for external use for the treatment and prevention of skin 
disorders, especially the treatment and prevention of dandruff of 
the scalp, characterized by the feature that it contains, as the 
active agent/ at least one metal derivative of formula* 




I 



in which 

R is hydrogen, a halogen, an alkyl radical or an alkoxy radical; 
M is a metal cation; 
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n is a whole or fractional number whose value is such that the 
derivative of formula I is electrically neutral. 

Among the halogens that can be present as a substituent, one 
should cite fluorine, chorine, bromine and iodine, but chlorine 
is preferred. 

The term "alkyl radical" should be understood to mean, in 
particular, the lower Cj to C 3 alkyl radicals and, especially, the 
methyl radical. 

The term "alkoxy radical" should also preferably be 
understood to mean the lower Ci to C 3 alkoxy radicals and, 
especially, the methoxy radical. 

M is a metal cation o£ a compatible metal, i.e., [one that 
is] nontoxic while having good tolerance with respect to the 
Skin; among these cations, one should cite monovalent cations of 
transition metals such as Ag + , in which case n = 2, and divalent 
cations of transition metals such as Zn ++ , Cu* + , Mn + *, Fe ++ , Ni*** 
and Mg ++ [sic] , in which case n = l- 

Thus among the metal derivatives of formula I , one should 
cite, more particularly, the following derivatives: 

- rinc thiosalicylate; 

- manganese chiosalicylate; 

- nickel thiosalicylate ; 

- iron thiosalicylate; 

- silver thiosalicylate; 

- copper thiosalicylate; 

- zinc o-thiocresotate; 
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- zinc 4-methoxythiosalicylate ; 

- zinc 5-chlorothiosalicylate . 

The derivatives of formula I can be prepared by known 
processes, particularly by the action of a sale of the metal 
corresponding to M on thiosalicylic acid or the corresponding 
derivative of this acid as the soluble sodium salt, for example; 
the derivative of formula I crystallizes from the solution. 

The compositions for external use in accordance with the 
present invention are, more particularly, cosmetic compositions, 
especially antidandruff compositions, antiseborrheic compositions 
and compositions for the prevention of cutaneous aging. However, 
the compositions in accordance with the present invention are 
also usable for the treatment and prevention of skin disorders 
such as acne, for example. 

These compositions can be present in any form whatsoever 
that is usable externally, for example, a cream, an ointment, a 
gel, a lotion or a spray in accordance with the type of 
application that is envisaged. If the objective that is sought 
is antidandruff activity, then the composition will preferably be 
a shampoo or a hair lotion. 

The various excipients that can be included in the 
compositions in accordance with the present invention are 
selected from the known excipients, especially from the cosmetic 
area, and examples of these will be given below. 

The present invention also concerns the use of the compounds 
of formula I for the treatment and prevention of skin disorders 
and, in particular, as an antidandruff agent. 
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The following examples are intended to illustrate the 
preparation of certain compounds in accordance with the present 
invention. 

example 1 : Preparation of zinc thiosalicylate 

Using good agitation, one adds a solution of 71.88 g 
(0.25 mol) zinc sulfate heptahydrate in 250 cm 3 of water to a 
solution of 33-54 g (0.25 mol) thiosalicylic acid in 500 cm 3 
[1] N soda (0.5 mol) . 

The reaction mixture crystallises; one atirs for 15 min r 
filters and washes with water until the sulfate ions have been 
eliminated. One dries [the material] in an oven at 100 °C and 
recovers 48 g beige crystals (yield 90%) of a product of formula 




Molecular formula: CyH^OjSZn 
Molecular mass: 217.54 
Crystals: beige 
Melting point: >300*C. 
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Example 2 : Preparation of manganese thiosalicylate 

In a similar manner to that described in Example 1, but 
using manganese chloride tetrahydrate, one obtains the product of 
formula : 




Example 3 : Preparation of nickel thiosalicylate 

In a similar manner to that described in Example l, but 
using nickel chloride, one obtains the product of formula: 
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Example 4 : Preparation of iron thiosalicylate 

In a similar manner to that described in Example 1, but 
using iron sulfate, one obtains the product of formula; 




Example 5 : Preparation of silver thiosalicylate 

In a similar manner to that described in Example 1, but 
using silver nitrate, one obtains the product of formula: 




Example 6 ; Preparation of copper thiosalicylate 

In a similar manner to that described in Example 1, but 
using copper sulfate pentahydrate , one obtains the product of 
formula : 
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Example 7 : Preparation of zinc ortho- thiocresotate 

In a similar manner to that described in Example 1, but 
using o-thiocresotic acid and zinc sulfate, one obtains the 
product of formula: 




Example 8 : Preparation of zinc 4-methoxythiosalicylate 

In a similar manner to that described in Example 1, but 
using 4 -methoxythiosalicyl ic acid and zinc sulfate, one obtains 
the product of formula: 
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Example 9 : Preparation of zinc 5-chlorathiosalicylate 

In a similar manner to that described in Example 1/ but 
using 5-chlorothiosalicylic acid and zinc sulfate, one obtains 
the product of formula; 




In order to demonstrate the advantageous antidandruff 
properties of the compounds in accordance with the present 
invention, one uses as a reference compound the compound 
currently utilized in antidandruff cosmetic preparations; zinc 
pyrithione, or zinc omadine, of formula: 

o o 



C l0 H a N 2 O 2 S2Zn 

[molecular] mass: 317 
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1) Antioxidant capacity 

This property is important in the investigation of an 
antidandruff agent, because it has been shown that one of the 
causes for the appearance of dandruff arises as a result of 
oxidation phenomena that can be diminished in the presence of 
antioxidants , 

The measurement of the antioxidant capacity is carried out 
in accordance with the method described by Carnat and Pourrat 
(Ann. Pharm. Fr, 1979, 37, No. 3-4, pp. 119-124) by replacing the 
linseed oil by linoleic acid- 

The oxidation of linoleic acid is monitored each day by 
means of a measurement of the peroxide index, Ip. 

a) Peroxide index 

One adds 15 mL CHCl 3 , 20 mL acetic acid of RP grade and then 
1 mL saturated aqueous KI solution to a flask containing the 
linoleic acid* One stirs for 1 min and then allows the flask to 
stand for 5 min in the dark. After having added 100 mL of water, 
one titrimetrically analyzes the iodine liberated with 0.01N 
sodium thiosulfate, 

Ip « (v - v 0 ) x 5 

v = volume of Na^S^ added during titration 
v () = volume of Na^SiQs added during blank trial 
Ip is expressed in mmol oxygen/kg fatty acid. 
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Comment: v 0 has to be close to 0, because a high Ip reveals 
oxidation of the KX by atmospheric oxygen or by oxygen dissolved 
in the reagents. In order to avoid this, the reagents and the 
solvent must be freed of dissolved oxygen by percolating an inert 
gas through them, this being done in order to obtain comparable 
results - 

The different antioxidants that are to be investigated are 
suspended in linoleic acid, and the mixtures thus obtained are 
kept in an oven (60* C) , 

An Ip [measurement] is carried out every day on the 
following mixtures: 

1 - 1% thiosalicylic acid 

2 - 1% Zn pyridinethione 

3 - 1% Zn chiosalicylate 

The results observed are collected together in Table I 
below: 

Table I. Peroxide index (in mmol [sic; O^/^OOO g 

linoleic acid) 





0 


1 jour_ 


2 joura 

— 


3 jou^^ 




(essal tSmoin) 

Acifle linoieigue + /3\ 
aclde thiosalteyXlquel*^/ 

Aclde linolfiique + f tf\ 
pyrXthione zinc \J**/ 

Acidc linol^ique + 
thiosalicylate da ainc*<l^> 


3,2 
0,8 
0,7 
* 0,6 


144 
117 f 2 
96 

45,5 


203,7 
191,9 
174, 1 
84,4 


2lO, 2 
202,7 
177, fi 
99,5 


209 
204,2 
1S3, 7 
103, 9 
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Key: i 



2 
3 
4 

5 



Day { s ) 

Linoleic acid (reference test) 

Linoleic acid + thiosalicylic acid 

Linoleic acid + zinc pyrithione 

Linoleic acid + zinc thiosalicylate 



The preceding tests demonstrate the excellent antioxidant 
activity, relative to zinc pyrithione, of the zinc thiosalicylate 
in accordance with the present invention. 



According to L. waginaire (Bulletin technique SFPA No. 60) , 
the change in the level of the peroxides takes place in three 
phases : 

1) a slow change in the Ip (not observed with linoleic acid) ; 

2) a rapid change in the Ip (first two days) 

3) stabilization and decrease in the Ip. 

This latter period appears after several weeks. The author 
attributes this phenomenon to the formation of carbonyl groups 
(aldehydes and ketones) * 

The preceding investigation was modified by using the 
established protocol of Waginaire, i.e«, by dissolving the 
preservatives in the hot state (60*C) at a level of 1:10, 000 in 
an interesterif ied [sic] oil that can be dispersed in water 
(Labrafil - M 1944 CS) and by measuring the Ip each day for 
90 days at 60°C. One obtains a curved profile Ip = f (t) 
comprising a clear autooxidation maximum. 



b) 



Measurement of the retardation of autooxidation 
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The antioxidant is all the more effective the more the 
maximum autooxidation is retarded. 

The results obtained with the three preservatives that were 
tested permit one to present the following sequence: 

Antioxidant capacity of zinc thiosalicylate > zinc 
pyrithione > thiosalicylic acid 

2) Determination of the partition coefficients at 20 °C 




Key: l 



2 
3 
4 
S 
6 
7 



Product 

System 

Values of P 

Zinc pyrithione 

Octanol -water 

CHCl 3 -water 

Zinc thiosalicylate 
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3) Maximum solubility in water at 20°C 

Determined by spectroscopy in water at 20°C: 
Zinc pyrithione = 2 mg % mL 
Zinc thiosalicylate = 1.80 mg % mL. 

It is interesting to have a product available that is only 
slightly soluble in water and that is, in general, better 
tolerated locally. 

4) Concentration with respect to zinc 




Key: 1 



2 
3 
4 

5 



Compounds 

Zinc pyrithione 

Zinc thiosalicylate (Example 1) 
Zinc thiocresotate (Example 7) 
Example 
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The compounds in accordance with the invention contain up to 
50% more zinc than zinc pyrithione. 

Local tolerance 

This has been determined, relative to zinc pyrithione, for 
the compounds of Examples 1, 7, 8 and 9. 

The tolerance was investigated on 5 adult albino guinea pigs 
for each compound. The use of the product 3 times per week for 2 
weeks on their unshaved flanks does not provoke any reaction at 
all. 

For 4 products of the invention, the cutaneous tolerance is 
better than with 2inc pyrithione. 

Applications 

Taking account of their perfect local tolerance, their high 
antioxidant capacity and the proportion of zinc, these molecules 
are usable in cosmetology, and more particularly, in the 
treatment of dandruff, seborrhea and cutaneous aging. 

By way of examples which are not limitative, we give below a 
few formulations in which the compounds in accordance with the 
present invention can be used alone or in combination with other 
compounds, that are endowed with cosmetic properties, in 
appropriate excipients. 
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Formula 1 : Shampoo 

- Zinc thiosalicylate, 0.5-3% 

~ Sodium alkylethoxysulfosuccinate 

- Hypoallergic perfume 

- Excipients pH 7 ± 0.5. 

Formula 2 : Dry shampoo 

- Zinc 4-methoxythiosalicylate, 2 ± 1.5% 

- Excipient and anionic surfactant 

formula 3 : Cream for the treatment of cutaneous aging 

- Zinc thiosalicylate 1% 

- Vitamin A glycerine ester 

- Glycerine 

- Prodermium {moisturizing agent) 

- Natural perfume based on plant essential oil 

- Emulsifying excipient 

Formula 4: Hair lotion 

- Zinc thiosalicylate 

- Excipient 
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Formula 5 : Antiacne composition 



- Mg 5-chlorothiosalicylate, 2-5% 

- Corn oil 

- Sweet almond oil 



1. composition for external use for the treatment and 
prevention of skin disorders, especially the treatment and 
prevention of dandruff of the scalp, characterized in that it 
contains as the active agent at least one metal derivative of 
formula: 




(I) 



in which 
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R is hydrogen, a halogen, an alkyl radical or an alkoxy radical; 
M is a metal cation; 

n is a whole or fractional number whose value is such that the 
derivative of formula I is electrically neutral. 

2, Composition in accordance with Claim 1, characterized in 
that R is hydrogen , chlorine, a methyl radical or a methoxy 
radical . 

3. Composition in accordance with one of the Claims 1 and 2, 
characterized in that M is a monovalent or divalent cation of a 
transition metal and n ie equal, respectively, to 2 or 1 . 

4, Composition in accordance with Claim 3, characterized in 
that M is selected from Zn 4 + , Cu + \ Mg + + , Mn + + , Fe ++ , Ni ++ and 
Ag*. 

5. Composition in accordance with Claim 4, characterized in 
that the metal derivative of Formula I is selected from: 

- zinc thiosalicylate 

- manganese thiosalicylate ; 

- nickel thiosalicylate; 

- iron thiosalicylate; 

- silver thiosalicylate; 

- copper thiosalicylate; 

- zinc ortho-thiocresotate; 

- zinc 4-methoxythiosalicylate; 

- zinc 5-chlorothiosalicylate . 
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6. Composition in accordance with one of the Claims 1 to 5, 
characterized in that it is intended for the treatment of the 
scalp . 

7. Composition in accordance with Claim 6, characterized in 
that it is present in the form of a shampoo or hair lotion. 
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